A directed BIBO (OBIBO) with parameters (v, b, T, k, ...1.*) is a BIBO with parameters (v, b, T, Some such designs arise as modifications of those generated by difference sets. If a BIBO with parameters (v, b, T, k, A.) exists, with A. even, and if it is generated by a difference set, then if the difference set can be rearranged so that each difference appears ...1./2 times when the differences are taken left to right, the resulting design will have the directed property.
For example, the (7. 7,4,4,2) BIBO is generated by the difference set 03 244 0091-3165/80/050244-05$02.00/0
Copynghl c 1980 by Ae,clemlc Pr., .. 10".
All righ" or reproou<:tJon in ,ny form «'""'ed 5 6 (mod 7). When this block is rearranged as 6 0 3 5 (mod 7), the generated design is the DBIBD with parameters (7, 7, 4, 4, 1 *), It is also clear that the derived and residual designs of a directed design will be directed, giving another construction technique.
We now describe two results which enable recursive construction of large designs with k = 3. Both results were proved indirectly by Hung and Mendelsohn [2 J but we provide direct proofs.
LEMMA A.
If there exists a DBlBD with parameters (v, b, r, 
where elements in the third position are reduced, as before, so as to remain in the set {L'+ 1 •...• 2v+4}, and
where, again, elements in the second and third position are reduced to remain in {v+ I •... , lv+4}.
For fixed j. in the first and third positions of triples of the first type, all elements from {v + 1 •... , 2v + 4} appear, ensuring that all pairs of the fonn ab and bo, when a E {I, ... , v f and bE {v + 1, ... , 2v + l}, appear.
Triples of this type also account for pairs of elements, chosen from {v + I, ... , 2v + 4}, whose elements are less than v apart (possibly allowing for wraparound).
Triples of the second type account for pairs of numbers from {v + 1, ... , 2L' + 4} which are v + I and v + 2 apart as well as those which are -1 (which corresponds to v + 3) apart.
Thus all pairs occur and, by repeating the new blocks A. * times, a DBIBO is obtained.
An example wi!! illustrate the procedure. We show the extension of the (4, 4, 3, 3, 1 *) DBIBD to a (12, 44, 11, 3, 1*) design. Add te blocks of the first type 5, 1,6; 6, 1. 7' , 7, I, 8; 8, I, 9; 9, 1, 10; 10, I, II; II, 1, 12; 12, 1,5 5,2,7; 6,2, 8; 7,2, 9; 8,2. 10; 9, 2, 11; 10,2, 12; 11,2, " , 12, 2, 6 5, 3, 8; 6, 3, 9' , 7, 3, 10; 8, 3, II; 9, 3, 12; 10, 3, " , 11, 3, 6; 12, 3, 7 5, 4, 9; 6, 4, to; 7, 4, 11; 8, 4, 12; 9, 4, 5' , 10, 4, 6; 11, 4, 7' , 12, 5, 8 where each row consists of blocks with fixed}, and each column, blocks with fixed i. The blocks of the second type are: a difference set. If A* = 3t (that is, t is odd) we can obtain the required result by taking ..l. */3 copies of the directed BIBD with parameters (v, v(v -I), 3(v -I) 
